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In the title molecule, C 3 oH3 5 N0 8 , the acenaphthylenone 
moiety, two atoms of a methyl pyrrolidine ring (N and C 
atoms) and four atoms of an ethyl acetate moiety (two C and 
two O atoms) are disordered over two sets of sites in ratio 
0.532 (7):0.468 (7). The three C atoms of a dimethoxyethane 
ring and dioxolane ring attached with two methyl groups are 
disordered over two sets of sites in 0.66 (2):0.34 (2) and 
0.62 (2):0.38 (2) ratios, respectively. The major and minor 
components of the acenaphthylene ring are essentially planar 
(r.m.s. deviations = 0.0254 and 0.0436 A, respectively). The 
major and minor components of the pyrrolidine ring adopt C- 
envelope conformations with C atoms displaced by 0.492 (11) 
and 0.595 (7) A from the remaining ring atoms. One of the 
dioxolane rings is disordered with its major component in an 
envelope conformation [C displaced by 0.511 (11) A] and the 
minor fraction is more or less planar with an r.m.s. deviation of 
0.070 A. The other dioxolane ring is in an envelope 
conformation, with a C atom displaced by 0.438 (3) A from 
the remainder of the ring atoms. The crystal packing features 
C— H- ■ O interactions, which generate C(9) chains. 

Related literature 

For biological properties of spiroheterocycles, see: Kilonda et 
al. (1995); Ferguson et al. (2005). For a related crystal struc- 
ture, see: Jagadeesan et al. (2012). 



H 3 C 



H 3 C O 



Experimental 

Crystal data 

C 3 oH 35 N08 
M r = 537.59 
Orthorhombic, Pl{l{L 
a = 17.3582 (15) A 
b = 18.5489 (13) A 
c = 8.9213 (8) A 

Data collection 

Bruker Kappa APEXI1 CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
= 0.974, T max = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.099 

S = 1.03 

5184 reflections 

572 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 




V = 2872.4 (4) A J 
Z = 4 

Mo Ka radiation 
Ijl = 0.09 mm~' 
T = 293 K 

0.30 x 0.25 x 0.25 mm 



14399 measured reflections 
5184 independent reflections 
3771 reflections with / > 2c(7) 
R in , = 0.030 



332 restraints 

H-atom parameters constrained 
Ap»ax = 0.13 e A~ 3 
Apmin = -0.11 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C23-H23- ■ -Ol' 


0.98 


2.45 


3.324 (7) 


148 


Symmetry code: (i 


) x — |, — y + 1, — z - 


h 1. 







Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 

The authors thank Dr Babu Varghese, SAIF, IIT, Chennai, 
India, for the data collection. KS thanks the University Grant 
Commission (UGC), India, for a Minor Research Project. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2644). 
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Ethyl r-methyl-2-oxo-4 f -[(3a/? r 5/? r 5aS,8aS,8b/?)-2,2,7,7-tetramethyltetra- 
hydro-3aH-bis[1 r 3]dioxolo[4 r 5-6:4 f ,5 f -(/lpyran-5-yl]-2H-spiro[acenaphthyl- 
ene-1, 2 '-pyrrolidine] -3 '-carboxylate 

G. Jagadeesan, K. Sethusankar, R. Prasanna and R. Raghunathan 

1 . Comment 

The design and novel synthesis of glycospiroheterocycles are interesting because of the synthetic challenges they present 
and their biological profile against viruses, bacteria, and cancer cells (Ferguson et al, 2005). Pyrrolidines and pyrroles 
are common structural motifs in drugs and drug candidates owing to their ability to act as selective glycosidase inhibitors, 
which are used in the treatment of diabetes, cancer, malaria and viral infections, including AIDS (Kilonda et al, 1995). 

In the title molecule, the acenaphthylenone moiety (01, C1-C12), two atoms of a methyl pyrrolidine ring (Nl & CI 1) 
and four atoms of an ethyl acetate moiety (02, 03, C18 & C19) were disordered over two sites in ratio 0.531 (7):0.469 
(7). The three C atoms of a dimethoxyethane ring (C25, C26 & C27) and two methyl C atoms (C29 & C30) attached to a 
dioxolane ring were disordered over two sites in ratios 0.659 (2):0.341 (2) and 0.615 (7): 0.385 (7), respectively. The 
bond distances and angles in the title compound (Fig. 1) agree very well with the corresponding bond distances and 
angles reported in a closely related compound (Jagadeesan et al, 2012). 

The major and minor components of the acenaphthylene ring (01/C1-C12 and 01'/C1'-C12') are essentially planar 
(rmsd 0.0254 and 0.0436 A, respectively). The major and minor components of pyrrolidine (C11/C14-C16/N1 & 
C117C14-C16/N1') adopt Cll- and C14-envelope conformations with C atoms displaced by 0.492 (11) and 0.595 (7) °, 
respectively, from the remaining ring atoms. One of the dioxolane rings is disordered with major component 
(05/06/C21/C22/C25) in a C25-envelope conformation (C25 displaced by 0.511 (11) A from the remining ring atoms) 
and the minor fraction (05/06/C21/C22/C25') is more or less planar with rmsd 0.070 A. The other dioxolane ring 
(07/08/C23/C24/C28) is in a C28-envepole conmformation with C28 displaced by 0.438 (3) A from the rest of the ring 
atoms. 

The dihedral angle between the mean planes of the major acenaphthylenone moiety (C1-C12/01) and major pyrrolidine 
ring (C11/C14/C15/C16/N1) is 82.91 (2)°, which shows they are almost orthogonal to each other. The mean plane of the 
pyran ring (C20-C24/O4) forms dihedral angles of 71.40 (2)° and 73.35 (1)° with the mean planes of the major dioxolane 
ring (C21/C22/C25/05/06) and undisordered dioxolane ring (C23/C24/C28/07/08), respectively. 

The crystal packing is stabilized by C23 — H23-01 intermolecular interaction (Table 1 & Fig. 2) that generates a C(9) 
chain running along the c-axis. 

2. Experimental 

A mixture of (£)-ethyl 3-((3aR,57?,5aS,8aS,8bR)-2,2,7,7 -tetramethyltetrahydro-3aH-bis[l,3]dioxolo[4,5 - b:4',5'-d] 
pyran-5-yl)acrylate (0.915 mmol, 300 mg), acenaphthenequinone (0.915 mmol, 166 mg) and sarcosine (1.0 mmol, 97 
mg) was refluxed in toluene for about 7 h under Dean stark reaction condition to give the title compound in good yield. 
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After the completion of reaction as indicated by TLC, solvent was evaporated under reduced pressure. The crude product 
was purified by column chromatography using hexane: EtOAc (7:3) as eluent. 

3. Refinement 

In the acenaphthylenone moiety (Cl-C 12/01), Nl and C13 atoms of the methyl pyrrolidine ring and C 1 8/C 1 9/02/03 
atoms of the ethyl acetate moiety were disordered over two positions with the site occupancy factors 0.531 (7):0.469 (7). 
The dimethoxyethane ring C25/C26/C27 atoms and dioxolane ring attached with two methyl groups C29/C30 atoms were 
disordered over two positions with the site occupancy factors 0.659 (2):0.341 (2) and 0.615 (7): 0.385 (7). The bond 
distances of the major and minor components were restrained to a value of d(C-C) =1.39 (1) A for aromatic ring, d(C-C) 
= 1.50 (1) A for aliphatic ring and d(C-O) = 1.30 (1) A, respectively. The bond distances of the disordered components 
were restrained using standard similarity restraint SADI [SHELXL97, Sheldrick, 2008] with s.u. of 0.01 A. Hydrogen 
atoms were placed in calculated positions with C-H = 0.93 to 0.98 A refined in the riding model with fixed isotropic 
displacement parameters: [/ iso (H) =1.5 U ect (C) for methyl group and L^H) =1.2 U eq (C) for other groups. In the absence 
of significant anomalous dispersion effects, an absolute structure was not deternined and 1505 Friedel pairs were merged. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme, displacement ellipsoids are drawn at 
30% probability level. H-atoms are present as small spheres of arbitary radius. The minor fractions of the disordered 
carbon atoms have been represented by broken bonds. 
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Figure 2 

The crystal packing of the title compound viewed down c axis. Dashed lines indicates C23 — H23-01 interaction 
generates a C(9) chain, H-atoms not involved in hydrogen bonds have been excluded for clarity. 



EthyM^methyl-2-oxo-4^[(3afl,5fl,5aS,8aS,8bfl)-2^ 
cflpyran-5-yl]-2H-spiro[acenaphthylene-1,2'-pyrrolidine]-3'-carboxylate 



Crystal data 

C 3 oH 35 N0 8 
M r = 537.59 
Orthorhombic, P2^i2 
Hall symbol: P 2 2ab 
a = 17.3582 (15) A 
6= 18.5489 (13) A 
c = 8.9213 (8) A 



F= 2872.4 (4) A 3 
Z=4 

7^(000)= 1144 

D x = 1.243 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5 1 84 reflections 

6 = 2.2-25.2° 
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ju = 0.09 mm 1 
7=293 K 



Block, colourless 
0.30 x 0.25 x 0.25 mm 



Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
/w scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.974, r max = 0.978 



14399 measured reflections 
5184 independent reflections 
3771 reflections with/> 2a(I) 
R ml = 0.030 

^max 25.2 , 0mm 2.2 

h = -20-»20 
k = -13-»22 
/ = -10— 6 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 2o(F*)] = 0.039 

wRXP) = 0.099 

S = 1.03 

5 1 84 reflections 

572 parameters 

332 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/toW) + (0.0476P) 2 + 0.2077P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.004 
Ap max = 0.13 e A~ 3 
Ap min = -0M e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.0099 (8) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression of F 2 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Occ. (<1) 


C16 


0.15148(12) 


0.19659(12) 


0.2054 (3) 


0.0535 (6) 




H16 


0.1771 


0.2119 


0.2979 


0.064* 




C15 


0.06795 (12) 


0.18045 (12) 


0.2491 (3) 


0.0491 (6) 




H15 


0.0350 


0.1872 


0.1610 


0.059* 




C14 


0.07115 (14) 


0.10032(12) 


0.2866 (3) 


0.0587 (7) 




H14A 


0.0572 


0.0926 


0.3906 


0.070* 


0.532 (7) 


H14B 


0.0353 


0.0738 


0.2239 


0.070* 


0.532 (7) 


H14C 


0.0574 


0.0926 


0.3908 


0.070* 


0.468 (7) 


H14D 


0.0351 


0.0739 


0.2242 


0.070* 


0.468 (7) 


C17 


0.16164(17) 


0.25778 (15) 


0.0965 (4) 


0.0683 (8) 




C20 


0.04071 (11) 


0.23067 (12) 


0.3727 (3) 


0.0463 (6) 




H20 


0.0513 


0.2802 


0.3405 


0.056* 




C21 


0.08472 (12) 


0.27183 (12) 


0.6098 (3) 


0.0529 (6) 
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CD 


A A£C 
0.0O3 (4J 


A A/1 O /TA 

U.U48 (3) 


A A/1 O i A \ 

U.U4s (4) 


A A1 A //1A 
O.U 10 (4) 


A All / A \ 

0.013 (4) 


A AAO 

O.OOz (3) 


Co 


(J. IDS (OJ 


A A/CT //1A 

0.063 (4) 


A ACO iZ\ 
U.U3Z (5) 


A AAT //1A 
0.003 (4) 


A An (A \ 

0.01 / (4) 


A AA*7 //1\ 

—0.00/ (4J 


C / 


A A^A 

O.OoO (4J 


A AOA 1 A\ 
U.U /U (4) 


U.Uo3 (j ) 


A AAA /TA 
0.UUU (3) 


A A1 A ( A\ 

0.014 (4) 


A AAO" /'3^ 

—0.00/ (3J 


Co 


A f\£l£ i A\ 

O.Ooo (4J 


a A/i /: /ta 
0.U46 (3) 


A A/1 A i A \ 

U.U49 (4) 


A AAT /TA 
— U.UU3 (3) 


A f\f\1 SA\ 

— 0.003 (4J 


A AA1 /TA 

-0.001 (3) 


z^ 1 A' 
C9 


0.0O3 (:>) 


A A/l 1 //I A 

U.U41 (4) 


U.U4/ (5) 


A AAA //I A 
U.UUU (4) 


A AAO ( A\ 

— 0.00Z (4) 


A AAO 

O.OOz (4J 


fin; 
Clz 


A ACA (A \ 

O.OjV (4) 


A AT T i A A 

U.U33 (4) 


A AT /I //I \ 

U.U34 (4) 


A AA/1 //I A 

U.UU4 (4) 


A A 1 A ( A\ 

0.010 (4) 


A A A 1 /"I A 

0.001 (3) 


C1U 


A AQf /T\ 

U.053 (/J 


A AT") /£A 

U.U /Z (o) 


U.U3o (3 ) 


A A1 £ /£A 
U.UlO (0) 


A A1 f (A \ 

0.0 id (4) 


A AAO //I \ 

O.OOo (4) 


JN 1 


A A^1 /?.\ 

O.Ool (J) 


A A/1 T. /T A 

U.U43 (3 ) 


U.U/z (4) 


A A1 A /OA 

— U.U1U (z) 


A AOA sn\ 

0.0Z0 (j ) 


A An /o\ 

—0.013 (3 ) 


C13 


A ATI /f\ 

0.072 (5) 


A A /I O //I \ 

U.U42 (4) 


A A/^A 

0.060 (7) 


A A 1 1 /O A 

— 0.011 (3) 


A A 1 A /C\ 

0.014 (5) 


A AAA { C\ 

-0.009 (5) 


Uz 


a i Ti /oa 
O.lJZ (s) 


A 1 AA /OA 
U.10U (8) 


A ICC /1C\ 

0.1:0 (Id) 


A ACC /ZTA 
0.035 (6) 


A A£A /"7A 
0.069 (/) 


A f\£H /AA 
0.U6 / (9) 


U3 


nil/: /OA 

0. 1 lo (8) 


A AOO /OA 

U.Uoz (8) 


n in /AA 

0.11 / (y) 


A A/1 A /£A 
— U.U4U (0) 


A A/1 O" //;a 
0.04/ (o) 


A AAO /£A 
U.UU8 (O) 


Clo 


A 1 ^/l /aa 

U.164 (9) 


A AOC /OA 
U.U83 (8) 


A 1 T A /AA 
0.139 (9) 


A AOT /"7A 

—0.025 (/) 


A AOO fn\ 
0.080 ( /) 


A AO 1 //;a 
U.UZl (6) 


pin' 

ciy 


A 00"T / 1 H\ 
0.Z /3 (1 /) 


A AA 1 /OA 
U.U91 (8) 


A 1 AH /1T\ 
0.14/ (13) 


A ACO / 1 AA 

U.Udz (1U) 


A 1 1 1 /10A 

0.113 (lz) 


A A/1 1 /OA 

U.U41 (8) 




n A/1 c /T.A 

0.045 (3) 


A A/1 1 /T.A 

U.041 (3) 


A AOO /^A 

O.OVo (0) 


A AAT. /OA 
— U.UU3 (Z) 


a nni /oa 
U.UU3 (z) 


A AA/l /1A 

— U.UU4 (3) 


Czo 


A AOT. /CA 
O.Ooj (0) 


A AOA /CA 
0.080 (3) 


A 1 /I 1 /OA 

u.141 (y) 


A am //lA 

— U.UU3 (4) 


A AA1 /CA 

— U.UU3 (j) 


A AO/1 /CA 

U.U24 (3) 


/"■O "7 

Cz / 


A AO 1 //I A 

U.Uol (4) 


A A/TT //I A 

0.U63 (4) 


rt 1 n /"7A 

U.llz (/) 


A AA-1 /OA 

— U.UU4 (3) 


A A 1 A /CA 

—0.019 (3) 


A AOO" i A A 

— U.Uz / (4) 


Czz> 


A A/I A /CA 

0.044 (j) 


A A/1 A //CA 

U.U49 (6) 


A 1 1 C / 1 AA 
U.llD (1U) 


A AA/1 i A A 

U.UU4 (4) 


A AAO /CA 
— 0.008 (_>) 


A AAA /CA 
— U.UU9 (3) 


Czo 


A ACA /CA 

U.U3U (d) 


U.U63 (/) 


A l/IO /1TA 
U.148 (13) 


A AO C /CA 

— U.Uzi (5) 


A A 1 O /AA 
— U.U18 (9) 


A AT A /AA 
U.U34 (9) 


C27' 


0.061 (6) 


0.085 (8) 


0.125 (12) 


-0.003 (5) 


-0.016 (8) 


-0.022 (8) 


C29 


0.041 (4) 


0.120 (7) 


0.099 (9) 


-0.026 (4) 


0.030 (3) 


-0.033 (7) 


C30 


0.114(6) 


0.066 (5) 


0.117(13) 


-0.023 (4) 


0.036 (6) 


0.000 (5) 


C29' 


0.073 (9) 


0.147(15) 


0.122(17) 


-0.042 (8) 


0.020 (8) 


-0.019(13 


C30' 


0.159(17) 


0.074 (8) 


0.072 (12) 


-0.011 (8) 


0.019(13) 


0.011 (7) 



Geometric parameters (A, ") 



C16— C17 


1.504 (4) 


03— CI 8 


1.454 (6) 


C16— C15 


1.531 (3) 


C18— C19 


1.480 (8) 


C16— Cll 


1.535 (8) 


C18— H18A 


0.9700 


C16— Cll' 


1.568 (9) 


C18— H18B 


0.9700 


C16— H16 


0.9800 


C19— H19A 


0.9600 


CI 5— C20 


1.519(3) 


C19— H19B 


0.9600 


CI 5— C14 


1.524 (3) 


CI 9— H19C 


0.9600 


C15— H15 


0.9800 


01'— C10' 


1.251 (9) 


C14— Nl 


1.400 (4) 


Cll'— C10' 


1.503 (9) 


C14— Nl' 


1.496 (6) 


cii'— cr 


1.503 (9) 


C14— H14A 


0.9700 


Cll'— Nl' 


1.515 (18) 


C14— H14B 


0.9700 


cr— C2' 


1.376 (8) 


C14— H14C 


0.9700 


cr— ci2' 


1.422 (9) 


C14— HMD 


0.9700 


C2'— C3' 


1.391 (9) 
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ph p*o 

C17 — 02 


1.204 (7) 


C17 — 02 


1 '"i A O ZO\ 

1.208 (8) 


pn p*o ' 

CI 7 — 1)3 


1.323 (7) 


pn p*o 

C17 — 1)3 


1.335 (6) 


CzO — (J4 


1.433 (2) 


C20 — C24 


1.518 (3) 


C20 — H20 


A A OA A 

0.9800 


C21 — 04 


1 A A 1 \ 

1.401 (3) 


C21 — 05 


1.406 (3) 


C21 — C22 


1.522 (3) 


C21 — H21 


0.9800 


C22 — 06 


1.412 (3) 


Czz — C23 


l.MZ (3) 


/~i^^> rin 

C22 — H22 


A A OA A 

0.9800 


C23 — 08 


1.415 (3) 


CZ3 — C24 


1 CIA f") \ 

1.534 (3) 


P ~) "> ITT) 

C23 — Hz 3 


A AOAA 

0.9800 


C24 — 07 


1.416 (3) 


C24 — H24 


A AOAA 

0.9800 


C28 — 07 


1 A \\ C {")\ 

1.415 (3) 


C28 — Uo 


1.42.3 (3) 


C28 — C30 


1 caa tn\ 

1.509 (7) 


C28 — C30 


1 CAO /A\ 

1.508 (9) 


C28 — C29 


1.516 (9) 


C28 — C2y 


1.525 (/) 


05 — C25 


1.423 (5) 


05 — C25' 


1 JT) /ON 

1.433 (8) 


f~\£ pop 

Oo — C25 


1.435 (5) 


(Jo — C2D 


1 A A^) ZO\ 

1.442 (8) 


01 — CIO 


1 O 1 A ZO\ 

1.219 (8) 


pi 1 "\T 1 

Oil — JN1 


1 /I CI / 1 C\ 

1.453 (15) 


pi 1 p | 

Cll — CI 


1 /inn /o\ 

1.477 (8) 


Cll — C1U 


1 en /a\ 
1.533 (9) 


CI — C2 


1 ni /on 

1.373 (8) 


p 1 pn 

LI — C12 


1 /1AC /A\ 

1.405 (9) 


C2 — C3 


1 O AO /"7\ 

1.398 (7) 


C2 — Hz 


A m AA 

0.9300 


P O p A 

C3 — C4 


1.392 (8) 


C3 — H3 


A AT AA 

0.9300 


C4 — C5 


1 /I A 1 /A\ 

1.401 (9) 


t~" A TJ A 

C4 — H4 


A AT AA 


C5 — C6 


1 tni /o\ 

1.391 (8) 


C5 — C12 


1 .42 (2) 


C6— C7 


1.400 (9) 


C6— H6 


0.9300 


C7— C8 


1.385 (9) 


C7— H7 


0.9300 


C8— C9 


1.381 (8) 


C8— H8 


0.9300 



p -> / TTT 

C2 — Hz 


A m AA 

0.9300 


p -7 / p /i ^ 
C3 — C4 


1.406 (9) 


C3 — H3 


A A'? A A 

0.9300 


r~* At /"< cf 

C4 — C5 


1.391 (0) 


Z" 1 /I ' TT/I ' 

C4 — H4 


A AT AA 

0.9300 


C5' — C6' 


1 1 A C /A\ 

1.395 (9) 


PC' PIT 

C5 — Clz 


1 A A ZO\ 

1.40 (2) 


C6 — C7 


1 -1 A 1 ZO\ 

1.401 (0) 


Co — Ho 


A m AA 

0.9300 


P -Tf PO' 

C7 — C8 


1 A f\H ZO\ 

1.407 (8) 


C7 — H7 


A AT AA 

0.9300 


C8 — C9 


1 0 a 0 / rv\ 

1.398 (9) 


f~*Of T TO ' 

C8 — H8 


A AT AA 

0.9300 


p r\ f P 1 0 ; 

C9 — C12 


1.42 (2) 


s~ ' (\l P 1 A' 

C9 — C10 


1 A A C /A\ 

1.445 (9) 


xt 1 ' pn» 

N 1 — C 1 3 


1 CI 

1.53 (2) 


pill TT1T T\ 

C13 — HI 3D 


A AjCAA 

0.9600 


/"< 1 0 f Tii 

C13 — H13E 


A A/"AA 

0.9600 


C13 — H13F 


0.9600 


p. 0 r p 1 0 ' 

03 — C18 


1 A AH /o\ 

1.447 (8) 


C18 — C19 


1 AHA ( 1 A\ 

1.474 (10) 


piOl TT1 OA 

C18 — H18C 


A AT AA 

0.9700 


f ■< I of T T 1 OT\ 

C18 — H18D 


A AT A A 

0.9700 


Pin/ t t 1 nr\ 

C19 — H19D 


A A /_ A A 

0.9600 


p 1 (T TT 1 at: 

C19 — HI 9b 


A A/^AA 

0.9600 


pi r\J 1 1 I a r 

C19 — H19F 


0.9600 


C25 — C26 


1 A "7 A ZO\ 

1.479 (8) 


pic pn 

C25 — C27 


1 ci O /n\ 

1.513 (7) 


/~<1 T T1 A 

C26 — H26A 


0.9600 


C26 — H26B 


0.9600 


CZ6 — H26C 


A AjCAA 

0.9600 


p ^) -7 T -7 A 

C27 — H27A 


A A/^AA 

0.9600 


PT7 TTTTn 

CZ7 — HZ7B 


A Az^AA 

0.9600 


p/n it^tp" 

C27 — H27C 


0.9600 


C25 — C26 


1 A O A / 1 1 "\ 

1.489 (11) 


C25 — C27 


1 C11 /1 A\ 

1.513 (10) 


C26 — H2 6U 


A AjCAA 

0.9600 


C26 — H26E 


0.9600 


C26 — H26F 


0.9600 


C27 — H27D 


A A/T A A 

0.9600 


C27 — H27b 


a az:aa 

0.9600 


C27 — H27F 


A A/"AA 

0.9600 


pin T T T"» A 

C29 — H29A 


A A/"AA 

0.9600 


C29— H29B 


0.9600 


C29— H29C 


0.9600 


C30— H30A 


0.9600 


C30— H30B 


0.9600 


C30— H30C 


0.9600 


C29'— H29D 


0.9600 
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C9— C12 
C9— CIO 
Nl— C13 
C13— H13A 
C13— H13B 
C13— H13C 



1.43 (2) 
1.461 (8) 
1.675 (16) 
0.9600 
0.9600 
0.9600 



C29'— H29E 
C29'— H29F 
C30'— H30D 
C30'— H30E 
C30'— H30F 



0.9600 
0.9600 
0.9600 
0.9600 
0.9600 



C17— C16— C15 
C17— C16— Cll 
C15— C16— Cll 
C17— C16— Cll' 
C15— C16— Cll' 
C17— C16— H16 
C15— C16— H16 
Cll— C16— H16 
Cll'— C16— H16 
C20— CI 5— C14 
C20— CI 5— C16 
C14— CI 5— C16 
C20— CI 5— HI 5 
C14— C15— H15 
C16— C15— H15 
Nl— C14— C15 
Nl'— C14— C15 
Nl— C14— H14A 
Nl'— C14— H14A 
C15— C14— H14A 
Nl— C14— H14B 
Nl'— C14— H14B 
C15— C14— H14B 
H14A— C14— H14B 
Nl— C14— H14C 
Nl'— C14— H14C 
C15— C14— H14C 
H14B— C14— H14C 
Nl— C14— H14D 
Nl'— C14— H14D 
C15— C14— H14D 
H14A— C14— H14D 
H14C— C14— H14D 
02— CI 7— 03' 
02'— CI 7— 03' 
02— CI 7— 03 
02'— CI 7— 03 

02— CI 7— C16 
02'— CI 7— C16 
03'— CI 7— C16 

03— CI 7— C16 

04— C20— C24 



115.0(2) 

116.5 (5) 

107.1 (6) 

109.2 (6) 

105.2 (7) 
105.8 
105.8 
105.8 
116.2 

116.78 (19) 

111.10(19) 

102.25 (17) 

108.8 

108.8 

108.8 

107.9 (2) 

103.6 (3) 
110.1 
141.2 
110.1 
110.1 
76.0 
110.1 
108.4 
109.8 
141.0 
110.1 
108.7 
110.3 
76.3 
110.1 
108.2 
108.5 
121.8 (9) 

124.1 (11) 

121.3 (8) 

126.2 (10) 
128.0 (6) 
123.4(10) 
109.8 (7) 
109.2 (5) 
109.18(18) 



H13A— C13— H13C 
H13B— C13— H13C 
CI 7— 03— CI 8 
03— CI 8— C 19 
03— CI 8— HI 8 A 
C19— C18— H18A 
03— CI 8— HI 8B 
C19— C18— H18B 
H18A— CI 8— H18B 
C18— C19— H19A 
C18— C19— H19B 
H19A— CI 9— H19B 
C18— C19— H19C 
H19A— CI 9— H19C 
H19B— CI 9— H19C 
CIO'— Cll'— CI' 
CIO'— Cll'— Nl' 

cr— cii'— Ni' 

CIO'— Cll'— C16 

cr— cii'— ci6 

Nl'— Cll'— C16 
C2'— CI'— C12' 

C2'— cr— cir 
ci2'— cr— cir 

Cl'— C2'— C3' 
Cl'— C2'— H2' 
C3'— C2'— H2' 
C2'— C3'— C4' 
C2'— C3'— H3' 
C4'— C3'— H3' 
C5'— C4'— C3' 
C5'— C4'— H4' 
C3'— C4'— H4' 
C6'— C5'— C4' 
C6'— C5'— C12' 
C4'— C5'— C12' 
C5'— C6'— C7' 
C5'— C6'— H6' 
C7'— C6'— H6' 
C6'— C7'— C8' 
C6'— C7'— H7' 
C8'— C7'— H7' 



109.5 
109.5 

120.4 (7) 

106.2 (7) 
110.5 
110.5 
110.5 
110.5 
108.7 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
100.6 (9) 

115.5 (11) 
105.8(10) 
106.9(11) 

123.8 (12) 

104.9 (8) 

113.3 (11) 
136.2(10) 
110.4(12) 
123.3 (8) 
118.3 
118.3 
119.8 (9) 
120.1 
120.1 

121.1 (9) 
119.5 
119.5 

127.0 (8) 
118.0(9) 
115.0(9) 

120.2 (9) 
119.9 
119.9 

122.1 (8) 
119.0 
119.0 
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(J4 — C20 — C 1 5 


1 AO jCO / 1 ZT\ 

107.62 (16) 


• ~\ a p o A pi r 

C24 — C20 — C 1 5 


1 1 /" CO / 1 A\ 

116.58 (19) 


f ~\ A poa inn 

(J4 — C20 — H20 


1 AO O 

107.7 


/- < a .« p ^» a inn 

C24 — C20 — H20 


107.7 


C 1 5 — C20 — H20 


107.7 


04 — C21 — 05 


110.61 (19) 


Pi a pti /-in 

(J4 — C2 1 — C22 


11/1 i: / 1 an 

114.25 (19) 


nc p o i 

(J 5 — Cz 1 — Lzz 


1 A A A^l / 1 an 

104.42 (19) 


A f O 1 T TO 1 

L)4 — Cz 1 — Hz 1 


1 An 1 

ioy.i 


PiC /"■"-"» 1 TT0 1 

05 — C21 — H21 


109.1 


/-i^i TT01 

C22 — C2 1 — H2 1 


1 AA 1 

109.1 


f\s pi O pi O O 

Oo — C22 — C23 


1 AO O /O \ 

108.2 (2) 


PTl /Til 

Oo — C22 — Cz 1 


1AT C\/Z /1A\ 

103. yo (19) 


/~<TT 

C23 — C22 — C2 1 


11/1 n£ / 1 a \ 

114.76 (19) 


Oo — C22 — H22 


109.9 


C23 — C22 — H22 


109.9 


PTl n')') ttti 

Cz 1 — C22 — H22 


1 AA A 

109.9 


Oo — C23 — C22 


1 AO O ZO\ 

107.2 (2) 


08 — C23 — C24 


104.16 (18) 


L22 — C23 — C24 


i i ; oo / 1 o\ 

115.87 (18) 


p. o pot. TJTl 

Oo — C23 — Hz j 


1 AO O 


< poo nn 

C22 — C23 — H23 


1 AA O 

109.8 


C24 — C23 — H23 


109.8 


PVO /" <"> A PI O A 

07 — C24 — C20 


111 1 O / 1 o\ 

111.12 (17) 


O / — C24 — C23 


1 A/1 TO /"I n\ 

104.25 (ly) 


/-lOO /"i '■x A POO 

C20 — C24 — C23 


110 AO /I 0\ 

112.02 (18) 


PO /] TTO/1 

07 — C24 — H24 


1 AA O 

109.8 


C20 — C24 — H24 


1 AA O 

109.8 


poo r^^>A oo /i 
C23 — C24 — H24 


1 AO O 


/"\0 POO AO 

07 — C28 — 08 


1 A A OO / 1 0\ 

104.78 (17) 


/-v'l POO POA 

07 — C28 — C30 


11/1 O/10\ 

114.7 (12) 


08 — C28 — C30 


1 AC O /11\ 

105.8 (11) 


O / — C25 — C30 


AO 1 1 ^ AN 

99.3 (19) 


POO POA' 

08 — C28 — G30 


111 A / 1 0\ 

111.0 (17) 


PtO POO POA' 

07 — C28 — C29 


1 1 A ZO\ 

119 (2) 


PiO POO POA' 

Oo — C28 — C29 


1 A A C /1 0\ 

109.5 (17) 


f • ") i\ POO i^OA' 

C30 — czo — C29 


1 ao /o^ 
102 (2) 


POA' POO POA' 

C30 — C28 — C29 


1 1 o /o\ 

113 (2) 


PtO POO POA 

07 — C28 — C29 


1 AC £L / 1 A\ 

105.6 (10) 


08 — C28 — C29 


1 1 A C /AN 

110.5 (9) 


POA POO POA 

C30 — C28 — C29 


1 1 f 1 /10\ 

115.1 (13) 


POA' POO POA 

C30 — C28 — C29 


1 O O O { 1 A\ 

123.2 (19) 


C2 1 — 04 — C20 


1 1 O A A / 1 /T\ 

113.90 (16) 


C21 — 05 — C25 


1 AO 1 /"5 N 
108. 1 (3) 


C21— 05— C25' 


113.4(4) 


C22— 06— C25 


103.9 (3) 


C22— 06— C25' 


112.7(4) 


C28— 07— C24 


109.05 (18) 


C23— 08— C28 


106.4 (2) 



PA' p 0 1 i~^H1 

C9 — C8 — 07 


1 1 O 1 /o\ 

118.1 (8) 


PA' p 0 1 TTO' 

C9 — C8 — H8 


1 O 1 A 

121.0 


r~*nr t~*ot tto' 

C7 — C8 — H8 
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Symmetry code: (i) x~V2, -y+l/2, -z+1. 



Acta Cryst. (2013). E69, o1517-o1518 



sup-16 



